Introduction and Motivation
A causal set is a model for discrete spacetime.
One of the motivations for assuming spacetime to be discrete is to regularise the divergences found in quantum field theory.
To do this, of course, one must develop quantum field theory on a causal set. 
Definitions: Chains, links, paths
A chain is a totally ordered subset of a causal set. A finite chain of length n is a set of elements
A path is a saturated chain-a chain made of links: 
A few examples of paths:
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Definitions: Adjacency matrices
For a finite causal set with p elements we can define two p × p adjacency matrices. The causal matrix:
The links matrix:
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Adjacency matrix properties
Powers of these matrices satisfy:
The number of paths of length n from v i to v j
Path Integrals and QFT
The propagator K(x, y) in quantum field theory can be interpreted as the amplitude for a free particle to travel from spacetime point x to spacetime point y.
It can be obtained by a path integral which sums amplitudes assigned to all particle trajectories from x to y.
We must decide:
1. Which trajectories to sum over.
2. What amplitude to assign to each trajectory.
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Causal Set Path Integral Trajectories Two natural choices for particle trajectories in a causal set are:
1. All chains from one element to another 2. All paths from one element to another
Amplitude
The amplitude for trajectory will be built from two complex numbers: a and b. Amplitude for a chain or path of length n will be: a n b n−1
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Causal Set Path Integral
To sum over the trajectories define a p × p matrix Φ.
Summing over chains define
Summing over paths define
The number Φ ij is then the amplitude for the particle to travel along a trajectory of length one (a "hop") from v i to v j .
The amplitude for a particle to go from v i to v j along a trajectory of length n is then
The total amplitude for a particle to go from v i to v j along a trajectory of any length is K ij where K is a p × p matrix:
Example (Summing over chains) The causal retarded propagator for the Klein-Gordon equation in d-dimensions satisfies:
(here m is the mass of the particle and = c = 1).
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1+1 Minkowski spacetime
If we sum over chains with
the expected value of the propagator is
which is the causal retarded propagator for the Klein-Gordon equation in 1+1 dimensions.
3+1 Minkowski spacetime
If we sum over paths with
the expected value of the propagator, in the ρ → ∞ limit, is 
